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BACKGROUND. Over a 4 yr period in MS, mepiquat chloride (MC) treatment increased yields and 
resulted in a slight increase in fiber length (Ebelhar et al., 1996). Mepiquat chloride-treated plants 
set more bolls at lower node and fewer bolls at upper nodes than untreated plants (Kerby et al., 
1986). Ina planting date study Cathey and Meredith (1988) found that MC caused fiber length 
increases across all planting dates but did not affect micronaire. It has been concluded that MC 
induces a water conservation behavior through its affect on plant leaf area and delays the onset of 
water stress in plants growing under water-deficient conditions (Fernandez et al., 1992). The 
objective of this research was to monitor differences in fiber properties by boll location in untreated 
and MC-treated plants trom different planting dates. 


Collaborators 


The data presented in this report will focus on the 1999 crop with some reference to the 1997 crop. 
This project was possible with the cooperation of Juan Landivar, Carlos Fernandez, Bon Prince and 
Clinton Livingston. 


MATERIALS AND METHODS 


The planting date studies were conducted at the Texas A&M University Agricultural Research and 
Extension Center, Corpus Christi, TX in 1997 and 1999. One cultivar (DPL 5409) was used. The 
three planting dates for 1999 were 1 March (early), 22 March (normal) and 12 April (late). Pix was 
applied to early cotton (PD1) on 30 April at 7.4 oz/ac, normal cotton (PD2) on 13 May at 5.8 oZ/ac, 
and late cotton (PD3) on 27 May at 7.0 oz/ac. The Pix concentration was 12 ppm. 


The Pix concentration in 1997 was 38 ppm. 


First position bolls were tagged on the day of flowering. Planting date 1 bolls were tagged on 20 
May and 2 June. Planting date 2 bolls were tagged on 2 June and 11 June. Planting date 3 bolls 
were tagged 11 June and 17 June. 


Fiber analysis was done using AFIS at the Southern Regional Research Center, New Orleans, LA. 
Fiber data collection was done by J. Brown and N. Criss. Fiber analysis was performed by K. 
Pusateri and statistical analysis was done by A. Johnson and D. Boykin. 
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Weather in 1997 and 1999 


The rainfall pattern in 1997 was similar to the historical pattern in which June-July rainfall totalled 
1.77 in. In 1999 the June-July rainfall was 6.09 in. Heat unit accumulation DD60 for June and July 
in 1997 was 1309 and 1265 for the same period in 1999. 


RESULTS AND DISCUSSION 
Yield 


In 1997 and 1999 no differences in yield were found with MC treatment. In both untreated and MC- 
treated cotton yield decreased in late planted cotton (1997). In 1999 yields were higher than in 1997. 
In 1999 cotton yields did not decrease in late planted cotton. (Tables la and 1b supplied by C. 
Fernandez). 


Plant maps 


In 1997 no outstanding differences in plant maps between untreated and MC-treated plants were 
noted for PD2 and 3. Planting date 1 MC-treated plants had about 6% more bolls at FP1 nodes 3-7. 
In 1999 PD2 MC-treated plants had more FP1 4-7 bolls than untreated plants. (Table 2) 


Boll weights and fiber properties 


A comparison of boll weights for first position (FP1) bolls revealed that boll weight decreased for 
nodes 11-13 in PD2 and PD3 in 1997. No decrease in boll weight was noted in 1999 for untreated 
cotton (Table 3). In 1997 fiber length decreased with increasing node number for all planting dates, 
while in 1999 this trend was seen in PD1 and PD3. Theta (the degree of fiber circularity) a 
measurement of cell wall thickness did not change with location of first position bolls in both 1997 
and 1999. In 1997 the highest theta values were reported for PD1 while in 1999 the highest values 
were for PD2. Micronafis values (AFIS equivalent of micronaire) did change with boll location in 
PD1 and PD2. Fiber perimeter (fineness) changed with node location in PD2. The longer fiber 
lengths in PD2 and PD3 bolls (FP! node 11-13) can be attributed to increased rainfall in 1999. 
Micronafis values for PD2 and PD3 were higher in 1999 than in 1997. 


Untreated and MC-treated cotton were compared within a planting date. When all boll locations 
were pooled MC-treated plants had fewer shorter fibers than untreated plants for the early planting 
date. In the drier year of 1997, MC increased fiber lengths in FP1 nodes 11-13 for all planting dates 
while in 1999 no changes in fiber lengths were observed in any planting date. It should be noted that 
Pix concentration was 38 ppm in in 1997 and 12 ppm in 1999. In 1997, MC treatment decreased 
theta values in FP1, 14> in addition to second position and vegetative bolls in PD1. In 1999, PD1 
MC treatment decreased theta values in FP1, 14>. (Table 4). Mepiquat chloride treatment of PD2 














tyrthacteoy MaPhrriass his Lt 
vin brs anyl 16% 


“BLA Meiatteny iodal sraoitgiasd 3 vi iva ty 
SOO] ov nam tonsa sy9y abiery OUE] at .LTOOr wahent 
2 yd trailed? bag el eke) Bont al oat 


an come bos bam bse nay wie de 
slit 1A dp Med sina BY wade bel aMsslep 
f eee T), 2inult baeotiiirngdt allnd Vk: i 


Ty beawrsothartqiew fotjet! Bote a eliod uaa) TTY 
Lobes iti 70h ROC fant Gent euw ed 
vetab gnlinuit teach ssdinue Shon spunea ri, Cazes 

6 Cahtwnis weit to Magli ste iT | BCS oe 189° 

TUG? deel in allod goings ait ep wie 

asmitge Nineted) Sty COR) ar al E19 

Mt fonisy ne iio wget babiisrinn Pic aralnys 

~— vagrdcdT CY Gi nontesd) sham sirw: ve panoni 

2) in lloineer Soeosiont gf DS Sa “Fis cs ETT RG 

TE nt prai vatigi aww ECS bali 


Pa 
« 
i 









ciel vb es 
Pe gh site 2 en ee jee it 
5 













witipool dod fs gan W7 otto Sg oe Uiithw taste 
qhivtuiny Yhewoikt 10) etrely eatery nah eRe 
rob Zula ot e=t1 pie ki ied 
iu basin etl San 
Yate Soa ideriecn) OM 
(OS SRM ame waaay: 
CO) ie) dees ghriGits ee a “Aide | a 


cotton decreased theta values for FP1, 4-7 bolls (Table 5). Mepiquat chloride treatment of PD3 
cotton decreased theta values for FP1, 14> bolls (Table 6). 


Fiber lengths (2.5% span length) were increased from the first and second harvests of normal and 
late planted cotton while only the 50% span length measurement was affected by MC in the second 
harvest of early planted cotton (Cathey and Meredith, 1988). When fiber length was analyzed by 
boll location, FP! bolls located at nodes 3-7 were not affected by MC. (1997). These bolls usually 
have the longest fiber when compared to other boll locations. (Table 3). If MC induces water 
conservation it might be expected that MC effects on fiber length would be more frequent in dry 
years. 


Yield serves as an indicator of water input. In 1996, MC treatment did not alter yields. Yield for 
rainfed cotton was 313 Ib/ac and for irrigated cotton was 955 Ib/ac. Fiber properties were analyzed 
by first position boll location (flowering date) and it was reported that MC treatment decreased short 
fiber content (percent of fibers less than 12.7mm) in early season bolls (5 June flowering date) in 
rainfed and irrigated conditions. (Davidonis et al., 2000). Water conservation effects of MC may 
account for the increased theta and microafis values found in MC-treated cotton. (Davidonis et al., 
2000). In 1997, MC increased theta values for PD3 cotton. The yields for PD3 in 1997 were 494 
lb/ac for untreated cotton and 487 lb/ac for MC-treated cotton. 


Tagged boll results 


In 1997 bolls were tagged twice during the growing season. In 1999 each planting date had two 
tagging dates. A comparison of fiber properties from bolls tagged on the same date yields 
information on the effects of plant location on fiber properties. For PD1 first position bolls tagged 
on 20 May, bolls were found on nodes 8-11 and on 2 June, bolls were found on nodes 13-14. For 
PD2 first position bolls tagged on 2 June, bolls were found at nodes 6-10 and on 11 June, bolls were 
found at nodes 11-15. For PD3 first position bolls were tagged on 11 June and were found on nodes 
6-9 and on 17 June, bolls were found on nodes 9-11. Pix treatment decreased fiber perimeter in PD2 
bolls located at nodes 11-15. (Table 7). Boll location influenced fiber length when bolls tagged 2 
June and 11 June were compared across planting dates but did not alter theta values tor the 11 June 
tagging date. In 1997 MC decreased fiber perimeter in most of the tagged bolls and in two of the 
three cases the decrease in perimeter was associated with increased fiber length. 


CONCLUSIONS 


In the Coastal Bend area of Texas more rainfall is received normally in April and May and much less 
in June and July (1997). Rainfall amounts in 1999 were higher than normal. Planting as early as 
possible (1 March) in both 1997 and 1999 produced yields of 653 Ib/ac and 940 lb/ac, respectively. 
Planting date | fiber quality was good in both years and mepiquat chloride treatment did not erode 
quality. 
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2. of planting study 


able 1a: Average boil weight, turnout, first pick yield, second pick yield, total yield, and percent first pick 
a, date of planting and treatment. 


AES. Corpus Christi, 1999 





Average Average 1st pick 2nd pick Total 









Date of boll wt. turnout yield yield yield Percent 
a planting Treatment (g) (%) ee (Ibs/ac) Se Sel 1st ees 
03/01 no pix 46 40.1 96. 43.1 : 
pix 48 39.3 894.5 38.6 933.1 96.0 
4 LSD (P = 0.05) 0.39 1233 51.39 A200) 62.38 123 
C.V. OT 1.49 2S Ono 2.96 0.57 
Pr>F 0.2010 0.1345 0.8958 0.3298 0.7524 OST 
no pix a) 40.8 1005.2 143.7 a* 1148.9 a 95.9 a 
pix 4.9 41.0 932.2 40.8 b 972.9 a 87.6b 
LSD (P = 0.05) 0.27 O75 120.13 96.92 199.15 8.00 
| Na 2.46 0.82 Do 46.70 8.34 3.87 
Pr>F 0.4444 0.4105 0.1485 0.0431 0.0672 0.0446 
04/12 no pix 4.6 39.2 964.1 116.6 1080.6 89.1 
pix 4.7 38.2 975.9 95.2 1071.2 90.9 
LSD (P = 0.05) 0.44 2.01 87.35 49.57 132.66 3.72 
LY, 4.22 25a 4.00 20.81 5.48 1.84 


Pr>F 0.6238 0.2120 0.6957 0.2640 
Means in a column, followed by the same letter, are not significantly different. 


0.8352 _. 0.2210 
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le of planting study 


c 1b: Average boll weight, turnout, first pick yield, second pick yield, total yield, and percent first pick 
treatment and date of planting. 


AES us Christi, 1999 


Average Average 1st pick 2nd pick Total 


4 Date of boil wt. turnout yield yield yield Percent 
Treatment lantin % Ibs/ac Ibs/ac Ibs/ac 1st pick 
No pix 03/01 4.6 b* 40.1 ab 896.8 43.1 939.9 95.6 a 
03/22 5.0a 40.8 a 1005.2 143.7 1148.9 87.6 b 
q 04/12 46b 39.2 b 964.1 116.6 1080.6 89.1b 
LSD (P = 0.05) 0.30 1.18 167.73 65.11 203.69 5.85 
C.V. 3.69 1.70 10.15 Glaz2 11.14 3.73 
{ Pr>F 0.0443 0.0405 0.3453 0.0223 0.1090 0.0323 
pix 03/01 4.8 39.3 b 894.5 38.6 b 933.1 b 96.0 a 
03/22 4.9 41.0a 932.2 40.8b 9729ab 959a 
1 04/12 47 38.2 b 975.9 95.2a 1071.2a 90.9 b 
LSD (P = 0.05) 0.30 1.19 420.90 30.32 107.19 4.18 
C.V. ST 1.74 7.48 30M 6.24 208 


0.2275 0.0031 0.3253 0.0061 0.0478 0.0387 
“Means in a column, followed by the same letter, are not significantly different. 








Table 2. Changes in plant maps related to planting date (PD). 








Untreated Pix 

PD1 PD2 PD3 PDI PD2 PD3 
Node Location Percent bolls at each location 
FP1, 4-7 27 [es ere 2975 23) ae 
FPInS 100 Sec! 2.3 21.6 ee aon 23 
PRRs r 3 alo. 7, 14.9 Ler bw 18.3 18.6 
FP1, 14> 5.6 FiS 15.0 4.8 4.8 7.6 
FP2 ie 16.0 18.9 6.7 3 Lal 
FP3> 0.4 let 4.1 0.4 0 1.8 
Vegetative 2.0 123 Del, 6.7 6.3 asl 


if? 
te 
vat 
et 
LAT 
é) 
Ct 





Table 3. Boll weights and fiber properties for untreated cotton 1999 


AFIS Fiber Properties 


FP 1 L(w) Perimeter 

Location Boll wt. (g) mm Theta Micronafis (um) 
PD1 

4-7 4.26 a 24.6a 0.505 a 4.54 b 54.5 a 

8-10 4.54a 24.1 a 0.507 a 4.58 b 54.5a 

11-13 4.00 a Zale 0.521 a 4.86a 54.8 a 
PD2 

4-7 4.01 b 20,5) 0.572 a 5.58 a 54.0a 

8-10 4.38 ab zy 0.573 a 5.46 ab 53.0 b 

11-13 4.49 a 26.9 a 0.564 a Sete Sec 
PD3 

4-7 3.98 a Dialed 0.526 a 469a 52.8 a 

8-10 4.04 a 26.2 b 0.523 a 4.69 a ood 

11-13 3.87 a 25.4b 0.520 a 4.6la 53.0a 


Boll and fiber parameters were compared within a planting date (PD). Values followed by a 
different letter within a PD are significantly different at the p = 0.05 level. 
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Table 4. Fiber properties for planting date 1, 1999 


Length (mm) Theta Perimeter (4m) 
Node Location Untreated Pix Untreated Pix Untreated Pix 
FP1, 4-7 24.6 24.1 0.505 0.500 54.5 54.5 
FP 1, 8-10 24.1 23.6 0.507 0.513 54.5 54.5 
FP1, 11-13 23.1 23.4 0.521 0.495 54.8 54.8 
FP1, 14> 24.4 24.6 0.570 O518* ao 53.4 
FP2 28.1 23.6 0.494 0.503 54.5 54.5 





Untreated, Pix comparisons followed by *, **, ***, indicated significance at the p = 0.05, 0.01 and 
0.001 levels respectively. 


a 





Table 5. Fiber properties for planting date 2 (1999) 


Length (mm) Theta Perimeter (42m) 
Node Location Untreated Pix Untreated Pix Untreated Pix 
FP1, 4-7 2520 24.4 0.572 0.5294* 54.0 55.0 
FP1, 8-10 299 2051 OD ie 0.554 So.) eh 
PPI aia 2009 26.2 0.564 0.547 5129 o 150 
FP1 14> 26.4 24.9 0.584 0.567 ae S27, 
FP2 24.9 24.6 0.545 0.526 3392 33:8 
Vegetative 26.2 oie 0.564 0.536 52.8 52.5 


Untreated, Pix comparisons followed by *, **, ***, indicate significance at the p = 0.05, 0.01 and 
0.001 levels respectively. 
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Table 6. Fiber properties for planting date 3 (1999) 





Length (mm) Theta Perimeter (4m) 

Node Location Untreated Pix Untreated Pix Untreated Pix 
FP1, 4-7 2360 ie 0.526 O27 32t8 53.4 
FP1, 8-10 26.2 26.7 a 0.520 Jo JFL 
FP1, 11-13 25.4 25.6 0.520 0.493 53.0 Dae 
FP1, 14> Zoe 26.7 0.520 0.464* 52.6 51.9 
FPZ 25.6 25.6 0.497 0.476 520 52.8 





Untreated, Pix comparisons followed by *, **, ***, indicates significance at the p = 0.05, p = 0.01 
and p = 0.001 levels respectively. 





Table 7. Comparison of untreated and Pix-treated cotton by flowering date (DOA) 


Length (mm) Theta Perimeter (4m) 

PD DOA _ Untreated Pix Untreated Pix Untreated Pix 

l 5/20/99 Sab ws.g 0.502 0.506 54.4 54.4 

1 6/2/99 2 be z2e1 0.518 0.511 56.0 55.4 

2 6/2/99 Ze Bog 0.538 0.555 54.6 54.4 
2 6/11/99 22.0 20:2 25511 0.530 2.0 Sie 

3 6/11/99 Des: Heh 0.531 0.531 ee 2a 

5 6/17/97 24.4 er 0.534 0.538 5319 Jas, 





Untreated, Pix-comparisons followed by *, **, ***, indicate significance at p = 0.05, 0.01 and 0.001 
levels, respectively. 
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